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(57) ABSTRACT 

Fastener products and related methods are disclosed. In some 
embodiments, the fastener products include an elongate strap 
de?ning an aperture and a row of projections extending from 
the elongate strap. A portion of the elongate strap including 
one or more of the projections can be passed through the 
aperture to retain the fastener product in a fastened state. 
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FASTENER PRODUCTS AND RELATED 
METHODS 

TECHNICAL FIELD 

This invention relates to fastener products and related 
methods. 

BACKGROUND 

Elongate fastener strips can be used to retain articles in a 
bundle. For example, fastener strips can be wrapped around 
groupings of wires, tubes, or other objects to hold them in an 
ordered bundle. In some cases, a structural element is 
attached to the fastener strip. For example, a D-ring can be 
attached to one end of the fastener strip so that the opposite 
free end of the fastener strip may be looped through the 
D-ring and fastened to a more central region of the fastener 
strip. 

Another type of fastener that can be used to retain articles 
is a Zip tie. Zip ties are devices that typically include a strap 
and a head element. Multiple projections extend from the 
strap, and the head element de?nes a hole. The projections 
can be arranged along the strap such that they allow the strap 
to be pulled through the hole in one direction but not in the 
opposite direction. The projections can, for example, engage 
the head element to prevent movement of the strap in the 
opposite direction. 

SUMMARY 

In one aspect of the invention, a fastener product includes 
an elongate strap and ?rst and second rows of projections 
extending from a surface of the elongate strap. The elongate 
strap de?nes an aperture and has a ?rst end, a second end, a 
longitudinal axis extending between the ?rst and second ends, 
and a hinge portion extending along the elongate strap sub 
stantially parallel to the longitudinal axis. The hinge portion 
is located between the ?rst and second rows of projections 
and is con?gured to allow the elongate strap to be bent along 
the hinge portion such that a bent portion of the elongate strap 
including one or more projections of each of the ?rst and 
second rows of projections can be passed through the aper 
ture. 

In another aspect of the invention, a fastener product 
includes an elongate strap and a row of proj ections extending 
from a surface of the elongate strap. The elongate strap 
de?nes an aperture and has a ?rst end, a second end, and a 
longitudinal axis extending between the ?rst and second ends. 
The aperture extends at an acute angle relative to the longi 
tudinal axis of the elongate strap and has a length that is 
greater than or equal to a width of the elongate strap. 

Embodiments can include one or more of the following 
features. 

In some embodiments, the elongate strap includes a sub 
stantially uniform width along its length. 

In certain embodiments, the hinge portion de?nes a crease 
extending along at least about 50 percent of the length of the 
elongate strap. 

In some embodiments, the crease is a recess de?ned by the 
elongate strap. 

In certain embodiments, the elongate strap has a thickness 
of at least about 50 percent less than a thickness of the elon 
gate strap in a region outside of the recess. 

In some embodiments, the hinge portion includes a portion 
of the elongate strap formed of a more ?exible material than 
a material from which the remainder of the elongate strap is 
formed. 
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2 
In certain embodiments, the ?rst end of the elongate strap 

includes a tip portion having a width less than a remainder of 
the elongate strap. In some embodiments, a ?rst rib extends 
from a surface of the elongate strap along a ?rst edge region 
of the elongate strap. 

In certain embodiments, the ?rst rib extends from the sur 
face from which the ?rst and second rows of projections 
extend. 

In some embodiments, the ?rst rib extends from a surface 
of the elongate strap opposite the surface from which the ?rst 
and second rows of projections extend. 

In certain embodiments, a base region of the ?rst rib is 
radiused. 

In some embodiments, an end portion of the aperture is at 
least partially de?ned by the ?rst rib. 

In certain embodiments, a second rib extends from a sur 
face of the elongate strap along a second edge region of the 
elongate strap. 

In some embodiments, the second rib extends from the 
surface from which the ?rst and second rows of projections 
extend. 

In certain embodiments, the second rib extends from a 
surface of the elongate strap opposite the surface from which 
the ?rst and second rows of projections extend. 

In some embodiments, the base region of the second rib is 
radiused. 

In certain embodiments, a backing layer is disposed along 
the surface of the elongate strap opposite the surface from 
which the ?rst and second rows of projections extend. 

In some embodiments, the backing layer includes a foam. 
In certain embodiments, the backing layer includes a non 

woven material. 

In some embodiments, adjacent projections within the ?rst 
and second rows of projections are longitudinally spaced by 
no more than about 0.2 inch. 

In certain embodiments, at least some of the projections 
within the ?rst and second rows of proj ections are con?gured 
to permit the bent portion of the elongate strap to be passed 
through the aperture with less resistance in a ?rst direction 
than in a second direction opposite the ?rst direction. 

In some embodiments, at least some of the projections 
within the ?rst and second rows of projections include an 
engageable side and a non-engageable side, the surface area 
of the engageable side being less than the surface area of the 
non-engageable side. 

In certain embodiments, the engageable side intersects the 
non-engageable side to form an apex. 

In some embodiments, the intersection of the engageable 
side with the non-engageable side forms a substantially tri 
angular cross-sectional area. 

In certain embodiments, at least some of the projections 
extend about 0.01 inch to about 0.05 inch from the surface of 
the elongate strap. 

In some embodiments, the aperture is a slot. 
In certain embodiments, at least one edge of the slot inter 

sects at least two planes perpendicular to the elongate strap. 
In some embodiments, the aperture is a u-shaped slot. 
In certain embodiments, the aperture is substantially sym 

metrical about the hinge portion. 
In some embodiments, the elongate strap de?nes only a 

single aperture through which a bent portion of the elongate 
strap can be passed. 

In certain embodiments, a substantially unbent portion of 
the elongate strap including one or more of the projections 
can be passed through the aperture. 
Embodiments can include one or more of the following 

advantages. 
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In some embodiments, the elongate strap includes a hinge 
portion about which the elongate strap can be bent. This 
arrangement permits the elongate strap to include an aperture 
(e.g., a u-shaped aperture, v-shaped aperture, etc.) having a 
width less than the width of the elongate strap. The elongate 
strap can, for example, be bent into the same shape as the 
aperture (e.g., a u-shape, v-shape, etc.). After being bent 
about the hinge portion, the bent portion of the elongate strap 
including one or more projections of each of the ?rst and 
second rows of projections can be passed through the aper 
ture. As a result of this arrangement, the fastener product can 
have a substantially uniform width from the ?rst end to the 
second end of the elongate strap. The fastener product can 
thus be manufactured as a continuous product and cut to make 
straps of any of various different lengths. 

In some embodiments, the fastener product includes only a 
small number of apertures (e.g., only a single aperture) along 
its length. The projections of the ?rst and second rows of 
projections can cooperate with the aperture(s) to secure the 
fastener product in any of various different fastened positions. 
Due to the limited number of apertures along length of the 
elongate strap, the tensile strength of the elongate strap can be 
relatively high compared to other products that include a 
more substantial number of apertures along their length 
because less material is required to be removed from the 
elongate strap than from those other products. Thus, the use of 
fewer apertures per elongate strap can increase the structural 
integrity of the elongate strap. 

In some embodiments, adjacent projections within the ?rst 
and second rows of projections are spaced by no more than 
about 0.2 inch (e.g., no more than about 0.15 inch, no more 
than about 0.1 inch). The close spacing of adjacent projec 
tions allows ?ner adjustability of the elongate strap. 

In certain embodiments, the fastener product includes a rib 
extending from a surface of the elongate strap along an edge 
region of the elongate strap. By providing increased material 
thickness along an edge region of the elongate strap, the rib 
can increase the tear resistance of the fastener across the 
width of the fastener. 

In some embodiments, the rib of the fastener product 
extends from a surface of the elongate strap opposite the 
surface from which the ?rst and second rows of projections 
extend. This arrangement can reduce the pro?le (e.g., the 
height) required for the projections to engage the aperture 
when the fastener product is in a fastened position. In some 
cases, this arrangement can also allow for the length of the 
aperture of the elongate strap to be reduced. 

In certain embodiments, the fastener product includes a rib 
extending from a surface of the elongate strap and the aper 
ture de?ned by the elongate strap extends partially into the 
rib. By de?ning at least a portion of the aperture, the increased 
material thickness of the rib can increase the tear resistance of 
the fastener in the direction of the longitudinal axis of the 
elongate strap. 

In some embodiments, the fastener product includes a 
backing material disposed along a surface of the elongate 
strap opposite the surface from which the ?rst and second 
rows of projections extend. The backing material can reduce 
damage (e. g., reduce abrasion) to the items bundled by cinch 
ing the elongate strap. 

Other aspects, features, and advantages will be apparent 
from the description and drawings, and from the claims. 

DESCRIPTION OF DRAWINGS 

FIG. 1 is a perspective view of a fastener product with a 
hinge portion extending along its length. 
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4 
FIG. 2 is a cross-sectional view of the fastener product of 

FIG. 1, taken along line 2-2 in FIG. 1. 
FIG. 3 is an enlarged top view of region 3 of the fastener 

product of FIG. 1. 
FIG. 4 is a cross-sectional view of the fastener product of 

FIG. 1, taken along line 4-4 in FIG. 1. 
FIG. 5 is a partial, cross-sectional, side view of the fastener 

product of FIG. 1 after fastening. 
FIG. 6 is a perspective view of the fastener product of FIG. 

I wrapped about a bundle of wires. 
FIG. 7 illustrates a method and apparatus for producing the 

fastener product of FIG. 1. 
FIG. 8 is a front view ofa mold roll ofthe apparatus ofFIG. 

7. 
FIG. 9 is a top view of a fastener product of the type shown 

in FIG. 1 being detached from a continuous length of fastener 
preform material. 

FIG. 10 illustrates another method and apparatus for pro 
ducing the fastener product of FIG. 1. 

FIG. 11 is a cross-sectional view of a fastener product that 
includes a rib extending from the bottom surface of an elon 
gate strap of the fastener product. 

FIG. 12 is a top view of a fastener product with rows of 
projections that extend only along a partial length of the 
fastener product. 

FIG. 13 is a top view of a fastener product that includes 
multiple, longitudinally spaced apertures. 

FIG. 14 is a top view of a fastener product that includes a 
single row of projections and an elongate slot extending at an 
acute angle relative to the longitudinal axis of the fastener 
product. 

FIG. 15 is a top view of a fastener product sheet that can be 
separated to produce multiple fastener products of the type 
shown in FIG. 1. 

DETAILED DESCRIPTION 

Referring to FIGS. 1 and 2, a fastener product 10 includes 
an elongate strap 20 de?ning an aperture (i.e., slit) 38. Elon 
gate strap 20 is a continuous resin base extending from a tip 
region 42 to a tail region 46 of fastener product 10. Elongate 
strap 20 includes a hinge portion 30 extending the length of 
the strap along a center longitudinal axis de?ned by the strap. 
First and second rows of projections 14, 18 extend from a top 
surface of elongate strap 20, on respective sides of hinge 
portion 30. As will be described in further detail below, hinge 
portion 30 is ?exible to allow elongate strap 20 to be bent 
about hinge portion 30 such that the bent portion of elongate 
strap 20 can be passed through aperture 38. As the bent 
portion of elongate strap 20 is passed through aperture 38, 
projections 15, 16 of ?rst and second rows of proj ections 14, 
18 engage a surface of elongate strap 20, adjacent aperture 38, 
to retain elongate strap 20 in a fastened position (e.g., by 
inhibiting motion of the bent portion of elongate strap 20 back 
through the aperture). 

Elongate strap 20 includes a substantially uniform width 
along its length. In some embodiments, elongate strap 20 has 
a width of about 0.2 inches or more (e.g., about 0.5 inch or 
more, about 1 .0 inch or more). In certain embodiments, elon 
gate strap 20 has a width of about 0.25 inch to about 2.0 inches 
(e.g., about 0.5 inch to about 1.0 inch). 

Hinge portion 30 de?nes a recess 34 extending the length 
of elongate strap 20 substantially along the center axis 
de?ned by the elongate strap. The region of hinge portion 30 
along which recess 34 extends has a smaller thickness than 
the remainder of hinge portion 3 0 and, thus, can de?ne an axis 
of maximum ?exibility of fastener product 10. During use, 
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such a de?ned axis of maximum ?exibility can improve the 
repeatability of locating tip region 42 through aperture 38. 
For example, fastener product 10 can bend symmetrically 
about the longitudinal axis de?ned by recess 34. In some 
embodiments, the region of hinge portion 30 along which 
recess 34 extends has a thickness of less than about 70 percent 
(e.g., less than about 60 percent, less than about 50 percent) 
and/ or more than about 30 percent (e. g., more than about 40 
percent, more than about 50 percent) of the thickness of the 
remainder of hinge portion 30. In some embodiments, for 
example, the region of hinge portion 30 along which recess 34 
extends has a thickness of about 0.001 inch to about 0.010 
inch (e.g., about 0.005 inch) and the remainder of hinge 
portion 30 has a thickness of about 0.006 inch to about 0.020 
inch (e.g., about 0.010 inch). 

Tip region 42 of elongate strap 20 has a width less than the 
remainder of elongate strap 20. Tip region 42 is substantially 
v-shaped to facilitate, for example, passing tip region 42 
through aperture 38. Tail region 46 de?nes a substantially 
v-shaped notch. As will be described in further detail below, 
the v-shaped notch of tail region 46 can be approximately the 
same dimensions as the v-shaped tip region 42 to allow, for 
example, for simpli?ed and ef?cient manufacturing. 

First and second ribs 22, 26 are integrally formed with 
elongate strap 20 and add material thickness along edge 
regions 24, 28 of elongate strap 20. Such added material 
thickness increases the tear resistance of elongate strap 20 and 
increases the ability of fastener product 10 to support a load 
(e.g., without plastic deformation). 

First and second ribs 22, 26 extend from the same surface 
of elongate strap 20 from which ?rst and second row of 
projections 14, 18 extend. In some embodiments, the total 
height of ?rst and second ribs 22, 26 is about 1.5 times (e.g., 
about 2 times, about 3 times) the thickness of hinge portion 
30. In some embodiments, each of ?rst and second ribs 22, 26 
include a width that is greater than the overall height of each 
respective rib. 

Projections 15, 16 of ?rst and second rows of projections 
14, 18 extend above the elongate strap 20 to engage a surface 
of elongate strap 20 adjacent aperture 38 during use. In some 
embodiments, ?rst and second row of projections 14, 18 
extend above ?rst and second ribs 22, 26. For example, pro 
jections 15, 16 can extend about 0.01 inch to about 0.05 inch 
(e.g., about 0.02 inch) above ?rst and second ribs 22, 26. In 
some embodiments, reducing the overall height of projec 
tions 15, 16 can reduce the overall height of the fastener 
product 10. 

Base regions 54, 58 of ?rst and second ribs 22, 26 are 
radiused and connect to ?rst and second rows of projections 
14, 18, respectively. Such radiused base regions 54, 58 can 
reduce stress concentrations in fastener product 10 by reduc 
ing sharp transitions in material thickness. Base regions 54, 
58 can also increase tear resistance of fastener product 10 by 
adding material thickness along elongate strap 20. 

Referring now to FIG. 3, elongate strap 20 de?nes aperture 
38 near tail region 46. Aperture 38 is placed along the length 
of elongate strap 20 to maintain a thickness tl near tail region 
46. Thickness tl can increase tear resistance near tail region 
46 of elongate strap 20. In some embodiments, thickness tl is 
at least about 0.25 inch. For example, thickness tl can be 
about 0.125 inch to about 0.75 inch (e.g., about 0.25 inch). 

The distance between tip region 42 and aperture 38 is 
approximately the maximum circumference of fastener prod 
uct 10 in the fastened position. 

Aperture 38 is substantially unshaped and symmetrical 
about hinge portion 30. Aperture 38 allows ?rst and second 
rows of projections 14, 18 to engage elongate strap 20 in the 
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6 
fastened position with substantially equal force. Aperture 38 
includes ?rst and second end regions 62, 66. A distance 
extending along aperture 38, between ?rst and second regions 
62, 66, is greater than or equal to the width of elongate strap 
20. For example, the distance extending along aperture 38, 
between ?rst and second regions 62, 66, can be about 2 
percent to about 30 percent (e.g., about 10 percent) greater 
than the width of elongate strap 20. 
As shown in FIGS. 2 and 3, ?rst and second end regions 62, 

66 of aperture 38 extend into base regions 54, 58, respectively. 
As a result, the tear resistance of elongate strap 20 in the 
longitudinal direction is increased. For example, due to the 
increased thickness of the strap at base regions 54, 58, a tear 
is less likely to propagate along base regions 54, 58 than along 
the thinner portions of the strap through which aperture 38 
extends. It is particularly advantageous for opposite ends of 
aperture 38 to terminate within base regions 54, 58 of ribs 22, 
26 because tears tend to be more likely to propagate from ends 
of apertures. First and second ribs 22, 26 sit in ?rst and second 
end regions 62, 66, respectively, when fastener product 10 is 
in a fastened position. Additionally or alternatively, ?rst and 
second end regions 62, 66 are each shaped to allow ?rst and 
second ribs 22, 26, respectively, to slide through aperture 38 
with reduced resistance as fastener product 20 is fastened. 

Referring now to FIGS. 3-5, projections 15, 16 of ?rst and 
second rows of projections 14, 18 are integrally formed with 
elongate strap 20 and extend from a surface of the strap. 
Adjacent projections 15, 16 within respective ?rst and second 
rows of proj ections 14, 18 extend substantially parallel to one 
another to allow, for example, multiple different fastening 
positions of fastener product 10 during use. In general, nar 
rower longitudinal spacing ofadjacent projections within ?rst 
and second rows of projections 14, 18 can improve control 
over the degree of tightening of fastener product 10. Adjacent 
projections within the ?rst and second rows of proj ections 14, 
18 can be longitudinally spaced by any of various different 
dimensions. In some embodiments, adjacent projections 
within ?rst and second rows of projections 14, 18 are spaced 
apart from one another by less than about 0.6 inch (e.g., less 
than about 0.5 inch, less than about 0.4 inch, less than about 
0.3 inch, less than about 0.2 inch) and/or greater than about 
0.1 inch (e.g., greater than about 0.2 inch, greater than about 
0.3 inch, greater than about 0.4 inch, greater than about 0.5 
inch). In some embodiments, for example, adjacent projec 
tions within ?rst and second rows of projections 14, 18 are 
spaced apart from one another by about 0.03 inch to about 0.3 
inch (e.g., about 0.2 inch). 

First and second rows of projections 14, 18 are symmetri 
cal about recess 34. Such a symmetrical orientation of ?rst 
and second rows of projections 14, 18 can allow substantially 
equal distribution of forces (e.g., tensile, shear) on each side 
of recess 34 when fastener product 10 is in a fastened position 
(shown in FIG. 5). In some embodiments, such equal distri 
bution of forces can improve the ability of fastener product 10 
to resist damage (e.g., kinking, tearing) during use. 

Each projection 15, 16 in ?rst and second rows of projec 
tions 14, 18, respectively, extends to a height of about 0.01 
inch to about 0.25 inch (e.g., about 0.05 inch) above the top 
surface of the base portion of elongate strap 20. Each projec 
tion 15, 16 extends at an angle relative to the center axis 
de?ned by elongate strap 20. Angling each proj ection 15, 16 
relative to the longitudinal axis can change the forces acting 
on the projections as the projections engage the surface of 
elongate strap 20 adjacent aperture 38. Each projection 15, 16 
in ?rst and second rows of projections 14, 18, respectively, 
can extend at an acute angle of about 15 degrees to about 75 
degrees (e.g., about 45 degrees) relative to the longitudinal 
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axis of elongate strap 20, facing toward tip region 42. This 
acute angle arrangement can reduce the amount of force 
required to pull tip region 42 through aperture 38 to tighten 
fastener product 10. 

Hinge portion 30 can have any of various different widths 
to separate ?rst and second rows of projections 14, 18. For a 
given material and a given width of elongate strap 20, a wider 
hinge portion 30 can increase the ?exibility of fastener prod 
uct 10 while a narrower hinge portion 30 can increase the 
maximum load supported by fastener product 10. In certain 
embodiments, hinge portion 30 has a width of about 0.02 inch 
to about 0.375 inch (e.g., about 0.06 inch). 
As shown in FIG. 5, which illustrates a portion of elongate 

strap 20 being pulled through aperture 38, each projection 15 
is shaped to allow the elongate strap 20 to move through 
aperture 38 with less resistance in the fastening direction than 
in a direction opposite the fastening direction. Each projec 
tion 15 includes a non-engageable surface 70 and an engage 
able surface 74. Non-engageable surface 70 is inclined rela 
tive to the base at about 15 degrees to about 75 degrees. 
Engageable surface 74 is inclined relative to the base at a 
steeper angle such that the surface area of engageable surface 
74 is less than the surface area of non-engageable surface 70. 
Engageable surface 74 intersects non-engageable surface 70 
near an apex region 72 forming a substantially triangular 
cross-sectional area of projection 15. Apex region 72 is ?ex 
ible in a direction facing into non-engageable surface 70 (e.g., 
generally toward the base portion of elongate strap 20 from 
which projections 15, 16 extend). Apex region 72 resists 
?exure in a direction facing into engageable surface 74 (e.g., 
generally away from the base portion of elongate strap 20 
from which projections 15, 16 extend). For the purpose of 
illustration and explanation, the portion of elongate strap 20 
including projections 15 and ?rst row of projections 14 has 
been described above. The portion of elongate strap 20 
including projections 16 and second row of projections 18 
includes an analogous con?guration. 

In use, tip region 42 is bent to align substantially with 
aperture 38 of elongate strap 20. Pulling elongate strap 20 
(e.g., by pulling tip region 42) through aperture 38 causes 
non-engageable surface 70 to contact elongate strap 20 along 
aperture 38. The force of elongate strap 20 acting on non 
engageable surface 70 causes apex region 72 to ?ex in a 
direction opposite the fastening direction. Flexure of apex 
region 72 allows projection 15 to pass through aperture 38. 
Upon exiting aperture 38, apex region 72 returns to a substan 
tially non-?exed orientation with at least a portion of engage 
able surface 74 in contact with elongate strap 20. The contact 
between the engageable surface 74 and the elongate strap 20 
provides resistance against motion of elongate strap 20 in a 
direction opposite the fastening direction (e.g., providing a 
fastening force). 
As shown in FIG. 6, elongate strap 20 is adapted to coop 

erate with the aperture such that the fastener product 1 0 can be 
wrapped around a group of articles and fastened to retain the 
articles in a bundle, for example. Other uses are also contem 
plated. 

The substantially uniform width of elongate strap 20 can 
increase the ef?ciency of and decrease the cost of the manu 
facturing process used to produce fastener product 10. For 
example, as described in further detail below, fastener prod 
uct 10 canbe manufactured as a continuous product and cut to 
any length. Additionally or alternatively, this substantially 
uniform width can reduce the amount of material required to 
produce fastener product 10, making the manufacturing pro 
cess more cost ef?cient as compared to straps that include 
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8 
enlarged heads de?ning apertures through which the end 
portion of the strap can be passed. 

FIG. 7 illustrates a method and apparatus 80 for making the 
above-described fastener product 10. Apparatus 80 includes 
an extruder 82, a mold roll 92, a counter-rotating pressure roll 
84, a stripping roll 96, and a separating device 98. Extruder 82 
extrudes a sheet of resin 86 into a pressure nip 88 formed 
between a peripheral surface of mold roll 92 and pressure roll 
84. Resin 86 is then conveyed around mold roll 92 toward 
stripping roll 96. Stripping roll 96 strips resin 86 from mold 
roll 92 to expose a continuous fastener product sheet 100. 
Fastener product sheet 100 is then conveyed through a sepa 
rating device 98 where it is separated into multiple, discrete 
fastener products 10. 

Extruder 82, as noted above, extrudes a sheet of molten 
resin 86 into pressure nip 88. A die can be attached to the 
outlet of the extruder to affect the manner in which the resin 
is extruded. For example, the die can include a continuous slot 
that allows the resin to be extruded in a continuous sheet. 
Alternatively, the die can include multiple discrete slots caus 
ing the resin to be extruded into multiple discrete lanes. 

Molten resin 86 can be one of various suitable materials 
capable of being molded and retaining the molded shape. 
Suitable materials include, for example, thermoplastic mate 
rials, such as polypropylene, polyethylene, polyamides, and 
nylon 6,6. 

Referring to FIGS. 7 and 8, mold roll 92 is con?gured to 
form features of fastener product 10 from molten resin 86. 
Mold roll 92 includes a ?rst rib plate 104, a second rib plate 
108, a ?rst projection plate 112, a second projectionplate 116, 
and a hinge plate 120. The plates 104, 108, 112, 116, 120 are 
disposed about a mandrel (not shown) con?gured to substan 
tially prevent relative motion of the plates during the manu 
facturing process. Hinge plate 120 is arranged between ?rst 
and second projection plates 112, 116. First and second rib 
plates 104, 108 are arranged on respective ends of mold roll 
92. 

Hinge plate 120 forms hinge portion 30 of elongate strap 
20. Hinge plate 120 includes a raised surface 140 extending 
around the hinge plate along a central portion of mold roll 92. 
Raised surface 140 cooperates with pressure roll 84 to form 
recess 34 of hinge portion 30. 

First and second projections plates 112, 116 de?ne ?rst and 
second recesses 132, 136, respectively. During manufactur 
ing, pressure in nip 88 forces molten resin 86 into ?rst and 
second recesses 132, 136 to form projections 15, 16 of ?rst 
and second rows of proj ections 14, 18, respectively. First and 
second recesses 132, 136 can include rounded edges near the 
surface of ?rst and second projection plates 112, 116, respec 
tively, to at least a portion of a radiused transition between 
projections 15, 16 and ?rst and second ribs 22, 26, respec 
tively. 

First and second rib plates 104, 108 each de?ne a groove 
124 extending around a circumference of each of the ?rst and 
second rib plates. During manufacturing, pressure in nip 88 
forces molten resin 86 into grooves 124 to form ?rst and 
second ribs 22, 26. Grooves 124 can include rounded edges 
con?gured to form at least a portion of base regions portions 
54, 58 along the base of ribs 22, 26, respectively. 

Referring to FIGS. 7 and 9, continuous fastener product 
100 passes through separating device 98. Separating device 
98 cuts (e.g., die cuts) continuous fastener product 100 to 
length and de?nes aperture 38 to form fastener product 10. In 
some embodiments, a single cutting operation cuts continu 
ous fastener product 100 to length and de?nes aperture 38. 
Such a single cutting operation can, for example, increase 
throughput of manufacturing process 80. 



US 8,069,537 B2 

The cutting operation forms tip region 42 in a substantially 
v-shape to facilitate alignment of the tip region with aperture 
38. Tail region 46 of a successive strap de?nes a notch shape 
complementary to the substantial v-shape of tip region 42. 
Complementary shapes of tip and tail regions 42, 46 can be 
useful, for example, for minimizing waste associated with 
forming fastener product 10 from continuous fastener prod 
uct 100. 

FIG. 10 illustrates another method and apparatus 300 
capable of producing fastener products similar to the product 
shown in FIG. 1. Method and apparatus 300 is similar to the 
method and apparatus 80, shown in FIG. 7. Extruder 82, 
however, includes an arcuate housing 380 and is positioned 
adjacent mold roll 92 to de?ne a gap 385 between housing 
380 and the peripheral surface of mold roll 92. Extruder 82 
extrudes resin into the gap 385. Due to the con?guration of the 
extruder housing 380 relative to the mold roll 92, a large 
amount of pressure is developed within the gap 385. Due to 
the pressure within gap 385, the resin is pressed into grooves 
124 (shown in FIG. 8) to form ?rst and second ribs 22, 26. 
Pressure within gap 385 also presses resin into ?rst and sec 
ond recesses 132, 136 (shown in FIG. 8) to form projections 
15, 16 of ?rst and second rows ofprojections 14, 18. 

While certain embodiments have been described, other 
embodiments are possible. 
As an example, while ?rst and second ribs 22, 26 have been 

described as extending from elongate strap 20 along the same 
surface as ?rst and second rows of projections 14, 18, other 
embodiments are possible. In some embodiments, referring 
to FIG. 11, ?rst and second ribs 148, 152 extend from the 
bottom surface of elongate strap 20 while ?rst and second 
rows of projections 14, 18 extend from the top surface. Such 
an arrangement of ribs 148, 152 can, for example, reduce the 
overall height of fastener product 10 (e. g., by allowing lower 
pro?le projections 15, 16 to engage with surfaces of elongate 
strap 20 de?ning aperture 38). 

In certain embodiments, ?rst and second ribs extend from 
both the top and bottom surfaces of the elongate strap. For 
example, a portion (e.g., half) of ?rst and second ribs can 
extend from the top surface of the elongate strap while 
another portion (e.g., half) ?rst and second ribs can extend 
from the bottom surface of the elongate strap. 
As another example, while ?rst and second rows of proj ec 

tions 14, 18, hinge portion 30, and recess 34 have each been 
described as extending along the entire length of elongate 
strap 20, other embodiments are possible. For example, as 
shown in FIG. 12, a fastener product 160 includes ?rst and 
second rows of projections 164, 168, a hinge portion 172, and 
a recess 176 each extending along only a portion of the length 
of an elongate strap 178 near a tip region 174. Such an 
arrangement of ?rst and second rows of projections 164, 168 
can de?ne a minimum circumference of fastener product 160 
in a fastened state (e.g., to lessen the possibility of over 
tightening fastener product 160 aron an object). 
As still another example, while the elongate strap of the 

above-described fastener product de?nes a single aperture, an 
elongate strap can de?ne multiple apertures. For example, 
referring to FIG. 13, elongate strap 179 de?nes multiple aper 
tures 181. Such multiple apertures can allow fastener product 
161 to be cut to a desired length (e.g., prior to use) while still 
retaining tip portion 42. In general, the use of fewer apertures 
per elongate strap increases the structural integrity of elon 
gate strap. While ?rst and second rows of projections 165, 169 
are shown as extending substantially the entire length of 
elongate strap 179, they can alternatively extend along only a 
portion of the length of the strap. 
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10 
As yet another example, while the apertures in the fastener 

products above have been described as substantially 
u-shaped, other shapes are possible. The aperture can be any 
of various, different shapes suitable to allow tip region to pass 
through the aperture and then allow the projections to engage 
the elongate strap in a fastened position. The aperture can, for 
example, be in the form of any of various different shaped 
slots de?ning a centerline that intersects at least two planes 
perpendicular to elongate strap. Some examples of suitable 
shapes for the slot include: substantially v-shaped, substan 
tially w-shaped, substantially semi-circular. 

While the apertures of embodiments above have been 
described as slots, other types of apertures can alternatively or 
additionally be used. In some embodiments, for example, a 
circular or oval shaped aperture is used. 
As still another example, while the fastener products above 

have been described as including a ?rst and a second row of 
projections, other embodiments are possible. For example, as 
shown in FIG. 14, a fastener product 250 includes an elongate 
strap 260 de?ning an aperture 266.Aperture 266 extends at an 
acute angle (e. g., about 15 degrees to about 75 degrees, about 
30 degrees to about 60 degrees) relative to the longitudinal 
axis of elongate strap 260. A length of aperture 266 (e.g., 
measured along a major axis of aperture 266) is greater than 
or equal to a width of elongate strap 260. Elongate strap 260 
includes a tip region 264 and a tail region 262. A row 270 of 
projections 268 extend from a surface of elongate strap 260. 
Projections 268 are substantially perpendicular to a longitu 
dinal axis de?ned by elongate strap 260. In use, a substan 
tially unbent portion of elongate strap 260 including projec 
tions 268 can be passed through the aperture 266. In the 
fastened position, projections 268 engage a portion of elon 
gate strap 260 de?ning aperture 266. 
As another example, while the apertures in the fastener 

products have been described as substantially symmetrical 
about the hinge portion of the elongate strap, such symmetry 
is not required. 
As another example, while the tip region of the above 

described fastener product has been described as having a 
substantially v-shape, other embodiments are possible. For 
example, the tip region can have a substantially rounded (e. g., 
semi-circular) shape. As another example, the tip region can 
have a substantially square shape. 
As yet another example, while the hinge portions of the 

fastener products described above have been described as 
de?ning a recess, other embodiments are possible. For 
example, the hinge portion can additionally or alternatively 
include other types of creases (e.g., a line of weakness, a 
perforation). In certain embodiments, the hinge portion does 
not include a crease. For example, the hinge portion can 
include a constant thickness, and the hinge portion can be 
made of a material suf?ciently ?exible to allow the hinge 
portion to bend about a longitudinal axis of the elongate strap. 
As yet another example, while the hinge portions of the 

fastener products described above have been described as 
extending along a center longitudinal axis de?ned by the 
strap, other embodiments are possible. In some embodi 
ments, the hinge portion is laterally spaced from the center 
longitudinal axis de?ned by the strap. 
As still another example, while fastener product 10 has 

been described as including ?rst and second ribs 22, 26, some 
embodiments include no ribs. 
As yet another example, while fastener product 10 has been 

described as being formed of a single resin, other embodi 
ments are possible. For example, different materials can be 
introduced into different areas of the nip 88 depending on the 
desired fastener product characteristics. For example, if it is 






